Conformational dynamics of cytochrome P-450cam as monitored by photoacoustic calorimetry.
Conformational transitions of cytochrome P-450cam following the dissociation of CO from the ferrous heme were investigated by using photoacoustic calorimetry. The effect of substrate association on the acoustic signal was also examined. Results show that the conformational dynamics of cytochrome P-450cam substrate-free protein occur faster than 10 ns, which is the time scale of the instrument response. The enthalpy and volume change for the dissociation reaction are 2.2 kcal mol-1 and 1.8 mL mol-1, respectively. Upon addition of camphor, the reaction is markedly slowed. An intermediate is formed whose lifetime is 130 ns at 17 degrees C. The overall enthalpy and volume changes are -15.9 kcal mol-1 and 10.3 mL mol-1, respectively. These results, together with published transient Raman spectra [Wells, A. V., Pusheng, L., Champion, P. M., Martinis, S. A., & Sligar, S. G. (1992) Biochemistry 31, 4384-4393] suggest that camphor leaves the heme pocket concomitant with the photoinduced expulsion of CO into the solvent and induces a considerable conformational change in the protein.